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Abstract of EP0734978 

A chalii propelled belt conveyor having a 
centrally mounted single strand of roller chain. 
The roller chain drives the belt ad supports the 
belt along the upper load carrying run of the belt. 
Pairs of conveyor trolleys support the central 
portion of the belt about the return non-load 
carrying run of the belt. A track having a 
horizontal rail extending between a pair of 
opposed C-shaped channel sections is used to 
guide the roller chain assembly. 
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Description 

Background of the Invention 

I. Field of the invention 

[0001] The present invention is directed to a chain 
propelled belt conveyor having a centrally mounted 
drive and guidance assembly and, more particularly, to 
a drive and guidance assembly for a belt conveyor hav- 
ing a single roller chain. 

II. Description ot the Relevant Art 

[0002] Chain driven belt conveyors for transporting 
materials are well known. These conveyors typically uti- 
lize a pair of motor driven sprockets to propel a pair of 
chains affixed to a endless belt The pair of chains are 
connected to an underskje of the belt. Each chain slides 
in a track which Is formed to guide the chains between 
the sprockets. However, the sliding of the chains in the 
tracks causes significant wear on the chains and also 
results in a significant power loss to the conveyor sys- 
tem. A further disadvantage of this type of conveyor sys- 
tem is that the chains frequently exert unequal pull on 
the opposite skies of the belt. 

[0003] Also known are chain driven belt conveyor sys- 
tems utilizing a series of pivotably interconnected load 
carrying sections. Each section is supported for move- 
ment along the conveyor by a truck. The trucks are in- 
terconnected by a single chain. Each truck has a pair of 
end flanges extending from a transverse base. One of 
a pair of wheels is mounted to each flange to rotate 
about a vertical axis. The pair of wheels travel in a track 
sectnn to guide the truck along both the upper run and 
lower run of the conveyor system. A vertk:ally aligned 
shaft extends from the t>ase between the flanges of the 
truck to support a central roller. The central roller is 
rTK>unted to rotate at>out a vertical axis in a U-shaped 
guide rail of the track. However, such a conveyor system 
requires a large and complicated truck* as well as a spe- 
cial track. Accordingly, such a system is expensive to 
produce. 

[0004] Traditional known troughed belt conveyors are 
known for hokling certain materials, such as particulate 
matter. However, troughed belt conveyors require a 
large radius of curvature between the upper run and low- 
er run. Accordingly, only chain conveyors or a flat belt 
with accordion-profile vertcal edge are used in confined 
spaces. However, dual chain conveyors require clear- 
ance between the conveying bed and side wall or skirt 
enclosures. 

[0005] The closest prior art US-A-4 442 254 disck>ses 
a conveyor system employing a belt having luggage car* 
rying areas and yieklable areas in alternating sequence 
such that the belt can flex to follow a serpentine path. 
The belt is carried by a belt carriage that connects the 
belt to a pulling conveyer chain. The chain, in turn, is 



supported In a desired path ot conveyer operatbn by a 
single track. The cftain is constructed from alternating 
vertrcal and horizontal links. The links are pined by a 
cmciform tower carriage body that also supports rollers 
s that ride in the conveyor track. 

Summary of the invention 

[0006] The present invention Is directed to a chain 
10 propelled belt conveyor having a belt propelled by a 
guide and drive assembly along a track. The drive as- 
sembly is gukjed on a plurality of rollers of a conventkxi- 
ai roller chain during an upper run of the belt and a pair 
of trolley wheels during a lower run of the belt. The roller 
IS chain is a conventional type in which the tollers arc 
linked by pairs of overiapping side bars. Each side har 
has a flange which is mounted to an underside of the 
belt. A pair of trolley wheels are mounted on brackets 
extending from the flanges ot alternate pairs of side 
20 bars. 

[0007] The track includes a horizontally aligned cent- 
er rail extending between two opposed C-shaped chan- 
nel sections. Each channel section has an upright por- 
tion extending between a pair of end flanges. The chan- 
ts nel sections open outwardly with the center rail. The roll- 
ers rkie on the center rail during travel ak>ng the upper 
njn of the belt. The trolley wheels ride on flanges of 
channel sections to guide the belt during the tower non- 
toad carrying run of the belt. The outer edges of the belt 
30 are supported on a pair of sloped surfaces to form a 
trough. 

[0008] The use of a single chain to drive the belt elirrv 
Inates alignment and power loss problems of the dual 
chain arrangement of previously known chain propelled 

35 belt conveyors. Additionally, the use of a drive assembly 
with a conventional roller chain results in a conveyor 
system whfch is less expensive to produce than previ- 
ously known conveyor systems. 
[0009] Because the belt does not provide the drive 

40 force, there is no differential tension/compression 
across the belt. Accordingly, there is no belt buckling, 
and the belt will not lose its planned profile. Additionally, 
the conveyor requires no clearance at the edges. The 
belt can be formed into the trough with wide angled outer 

45 edges to provkJe a positive seal on the stoped surfaces. 
[0010] Other advantages and features of the present 
invention will become more apparent from the foltowing 
detailed description when read in conjunction with the 
accompanying drawing. 



so 



Brief Descrlotion of the Drawing 

[0011] The present invention will be more fully under- 
stood by reference to the foltowing detailed descriptton 
of the preferred embodiment of the present Inventton 
when read \n conjunction with the accompanying draw- 
ing, in which like reference characters refer to like parts 
throughout the views, and in whtoh: 
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FIG. 1 is a cross-sectional view of a chain propelled 
belt conveyor in accordance with the present inven- 

tion; 

FIG. 2 is a side elevational view showing the belt 
conveyor passing around a sprocket; 
FIG. 3 is a enlarged cross-ssctionai view showing 
the chain propelled belt conveyor traveling along 
the upper load carrying run d the conveyor; and 



nected to an outer side t>ar of a roller chain. 
Detailed Description of the Preferred Embodiment 

[0012] With reference first to RG. 1, a chain 11 pro- 
pelled belt conveyor 1 0 of the present invention is there- 
shown and includes a continuous endless belt 1 2 having 
a single strand roller chain drive assembly 14 bolted to 
a center portion 16 of the belt 12. As is discussed rrxjre 
fully below, and shown in FIG. 2. the roller chain assem- 
bly 1 4 and belt are guided and supported by a track as- 
sembly 23 during an upper load bearing run UR and a 
lower non-ioad bearing run LR of the belt 12. 
[0013] As shown in FIG. 3, the track assembly 23 in- 
cludes a pair of opposed C-shaped channel sectkyis 
30.32 mounted to a plate 34. Each channel sectkm 30, 
32 includes a upright portion 43 which extends between 
a lower flange 45 and a upper flange 47. A center rail 
22 extends horizontally between the upright portions 43. 
The rail 22 is spaced downwardly from the upper flanges 
47 of the channel sections 30. 32 to form a trough 41 to 
guide the chain assembly 14. As known in the art. the 
rait is formed of a suitably wear-hardened material A 
spacer plate 25 is mounted between the tower flanges 
45 of the channel sectkans. The rail 22 and spacer plate 
25 are mounted by convnonly known means such as 
hot soldering or brazing. The plate 34 is mounted by fas- 
teners, such as bolts (not shown), to a horizontally ex- 
tending C-channel 36 of a belt conveyor frame 38. 
[001 4] As shown in FIGS. 3 and 4, the drive assembly 
14 includes alternating pairs of inner side bars 26 and 
outer side bars 28 whk^h link a plurality of center rollers 
24 together. Each side bar 26. 28 has a center portion 
29 extending between a pair of ends 31 . Each end 31 
has a bore 33 formed to accept a clevis pin 37. A flange 
35 extends outwardly from the center portion 39 for 
mounting to the belt 12 by bolts 18 and nuts 20. The 
rollers 24 are linked by inserting the clevis pin 37 through 
the bores 33 of a pair of the inner side k>ars 26. and a 
pair of outer side bars 28. and one roller 24. as shown 
in FIG. 3. A cotter key or split ring (not shown) is inserted 
through a bore 39 tn the pin to maintain the clevis pin 
37 in position. Each center roller 24 rotates about the 
pin 37 on a bearing 49. Suitable roller assemblies of this 
type are commerctatly available from chain suppliers 
such as Rexnord. 

[0015] As shown in FIG. 1, the drive assembly in- 
cludes a pair of trolley brackets 40, 42 and trolley wheels 
44. 46 to guide and support the belt 14 during the lower 



run LR. 

(0016] As shown in FIG. 3, the trolley brackets 40, 42 
are bolted to the flanges 35 of the inner skle bars 26. 
The trolley wheels 44,46 are mounted to the brackets 
5 40,42 for rotation about a horizontal axis. The trolley 
wheels 44, 46 ride freely in the channel sections 30. 32 
during the upper \oad carrying run UR of the chain pro- 
pelled belt conveyor 10. However, as shown in FIG. 1, 

tho trnllav wihoolc AA cunrw-trt tha Hott 19 rtn innor 

10 surfaces 82 of the tower flanges 45 during the tower run 
LR of the belt. 

[0017] As shown in FIG. 1 . two toler rollers 48 are pro- 
vided on alternate skies of the roller chain assembly 1 4 
to support the belt 12 atong the upper toad carrying run 
IS UR. Each toler roller 48 has an interior end 50 and an 
exterior end 54. The interior end 50 is supported by a 
C-shaped channel 52. and the exterior end 54 is sup- 
ported by a tower end 58 of a slider plate 56. Both the 
C-channels 52 and tower ends 58 of the slider plates 56 
20 are attached to the horizontal C<hannel 36 of the frame 
38 in a suitable manner, such as hot sotoering or braz- 
ing. The slider plates 56 have a stoped suriace 60 ex- 
tending between the tower end 58 and upper end 62. 
The sloped suriace 56 supports outer edges 72 of the 
2S conveyor belt 1 2, and directs items toward the center of 
the belt 12 on the upper toad carrying run UR. Because 
the chain roller is mounted centrally, the stoped surface 
58 can extend a long distance under the outer edges 72 
of the belt to provkie an extensive overiap toform a pos- 
30 itive seal. The distance of the overiap is important to as- 
sure that the edge 72 will seal with the sltoer plate 56. 
Belts with high modules, those that become stiff with a 
decrease in ambient temperature, require a tong overlap 
to assure that the edge of the belt 1 2 will bear down on 
ss the plate 56. 

[001 8] The belt 1 2 is supported on the lower non-toad 
carrying njn LB by a pair of rollers. The rollers 66 are 
mounted in a horizontal alignment along the tower non- 
bad carrying run LR by verttoally exter^ling structural 
40 tees (not shown). As is known in the art. cleats may also 
be used to support the belt 1 2 in place of rollers 66 along 
the lower non-load carrying run LR. 
[0019] With reference now to FIGS. 1. 2 and 3, the 
belt 12 is propelled by the drive assembly 14 whbh is 
45 driven by an end sprocket 68. The sprocket 68 is rotat- 
ably driven by a motor (not shown). The sprocket 68 has 
a plurality of teeth 64 which mesh with the rollers 24 to 
propel the chain assembly 14. In FIG. 2. the belt 12 is 
shown travelling in a counterclockwise directton desig- 
so nated as F. The slkier plates 56 discontinue at a point 
70 where the drive assembly 14 and the belt 12 meet 
with the end sprocket 66. The outer edges 72 of the t>elt 
1 2 are no longer supported by the sikler plates 56 at this 
point. A guard 76 is provided on the outer stoes of the 
55 end sprockets 68 to support the outer edges 72 of the 
belt 12 as the belt 12 travels around the upper half of 
the end sprocket 68. 

[0020] When the belt 1 2 approaches a midpoint 78 of 
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the end sprocket 66, gravity forces the belt 12 to fall 
downwardly away from the drive assembly 14. A pair of 
second guards 80 are therefore spaced apart from the 
end sprocket 68 to support the edges 72 of the belt 12 
during transition from the upper load carrying run UR to 
the lower non-toad carrying run LR. For conveyor sys- 
tems handling fine material, stub shaft cantiievered roll- 
ers may be used instead of the second guards to support 
the edges of the belt 1 2. "fine' material such as partic- 
ulate matter occasionally adheres to the belt and could 
wedge between the guards 80 and belt. The use of roll- 
ers overcomes such a problem. 
[0021] During the transitnn of the belt 1 2 from the up- 
per toad carrying run UR to the lower non-load carrying 
run LR. the roller 24 disengages from the rail 22. The 
trolley wheels 44, 46 engage the inner surfaces 82 of 
the lower ends of the channel sections 30, 32. 
[0022] At the opposite end of the beR conveyor 10, a 
sprocket (not shown) similar to end sprocket 66 is also 
provided to guide the t>elt 1 2 through an upward vertical 
curve in the conveyor 10. An identical arrangement of 
the guards 76. 80 is provkjed to support the outer edges 
\ 72 of the belt 1 2 as it travels about the sprocket. As the 

belt 1 2 travels along the upward vertical curve, the trol- 
ley wheels 44, 46 engage the upper flanges 86 of the 
channel section 30, 32, to gukie the belt 12 through the 
curve. In this way, the driving force for the chain pro- 
pelled belt conveyor 10 is the drive assembly 14. The 
belt 12 acts only as the conveying medium. 
[0023] Having described my invention, however, 
many modifk^atkxis thereto will become apparent to 
those skilled in the art to which it pertains without devi- 
atton from the spirit of the invention as defined by the 
scope of the appended claims. For instance, separate 
tracks could be fabrteated for the upper run and lower 
run. The center rail 22 is not necessary for the tower run. 



Claims 

1 . A belt conveyor comprising: 

a frame (38); 

a conveyor belt (12); 

a drive assembly (14) having a chain (11 ), pairs 
of trolley wheels (44, 46), the chain being cen- 
trally rrtounted to an underside of the belt and 
being driven by a driving means (14), charac- 
terized by 

the chain (11) further having a plurality of 
spaced apart rollers (24) mounted for rotation 
about a horizontal axis; 

a track (23) having a rail (22) for supporting the 

rollers (24) of the chain (11) and belt (1 2) during 

an upper run of the belt (12); and 

means for supporting the trolley wheels (44, 46) 

and the belt (12) atong a tower run of the belt 

(12). 




2. A conveyor as in claim 1 . wherein saki means for 
driving further comprises a pair of spaced apart 
sprocket wheels (68) carrying the chain (11 ) and the 
belt (12) between the upper run and the lower run; 

s and means (60) for supporting an outer portion of 
the belt during travel atx>ut each of the pair of 
sprocket wheels (68). 

3. A conveyor as chimed In claim 1 , wherein the chain 
'0 (11) conDprises a pair of inner side bars (26) con- 
nected to a pair of outer skie bars (28). 

4. A conveyor as claimed in claim 3. wherein the drive 
assembly further comprises a bracket (40, 42) for 

IS supporting each of the pairs of trolley wheels (44, 
46). 

5. A conveyor as defined in claim 1, wherein the belt 
conveyor (10) further comprises a slider plate (56) 

20 fixedly attached to the frame (38) for supporting the 
belt (12) atong the upper load carrying run. 

6. A conveyor as defined in claim 1 . further comprising 
means (66) for supporting the belt atong the tower 

2S non-load carrying run. 

7. A conveyor as defined in claim 6. the support means 
further comprising at least one roller (46) mounted 
to the frame (38). 

30 

8. A conveyor as defined in claim 1 , wherein the rail 
(22) extends between a pair of upright porttons (43) 
forming a trough (41 ) to gukle the rollers (24). 

3S 9. Aconveyor as defined in claim 6. further comprising 
a track (23) having a horizontally aligned rail (22) 
for supporting the plurality of rollers (24) along tho 
upper run. 

40 

Patentanspruche 

1. Bandforderer. umfassend: 
^ einen Rahman (38); 

ein Forderband (1 2); 

eine Antrietjsanordnung (14) mit einer Kette 
so . (11), paaren von Lauf radem (44, 46), wobei die 
Kette zentral an der Unterseite des Bandes an- 
geordnet ist und von einer Antriebseinrichtung 
(14) angetrieben wird, dadureh gekennzelch- 
net, daB 

55 

die Kette (11) auBerdem mehrere mit Abstand 
voneinander angeordnete Rollen (24) aufweist. 
die drehbar um eine horizontale Achse gelagert 
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sind; 

eine Bahn (23) mtt einer Schiene (22) zum Ab- 
stulzen der Rollen (24) der Kette (11) und des 
Bandes (12) am Obertrum des Bandes (12) 
vorgesehen ist; und 

eine Einrichtung zum StOtzen der Laufrader 
(44, 46) und des Bandes (12) entlang einem 
Untertrum des Bandes (12) vorgesehen ist. 

2. Forderer nach Anspruch 1 . bei dem die Antriebs- 
einrichtung auBerdem ein Paar von einander beab- 
standeter Kettenrader (68) aufweist, welche die 
Kette (11) und den Riemen (1 2) zwischen Obertrum 
und Untertrum tragen. und eine Einrichtung (60) be- 
sitzt, um einen AuBenbereich des Bandes wahrend 
des Laufs um Jedes Bad des Paares von Kettenra- 
dern (68) abzustOtzen. 

3. Forderer nach Anspruch 1. bei dem die Kette (11) 
ein Paar innerer Seitenstabe (26) aufweist, die mtt 
einem Paar auBerer Seitenstabe (28) verbunden 
sind. 

4. Forderer nach Anspruch 3, bei dem die Antriebsan- 
ordnung auBerdem ernen Trager (40, 42) zum Hal- 
tem jedes l^ufrads der Lautrad-Paare (44. 46) auf- 
weist. 

5. Forderer nach Anspruch 1 . bei dem der Bandforde- 
rer (1 0) auBerdem eine Qieitplatte (56) aufweist, die 
fest an dem Rahmen (38) angebracht ist. um den 
Riemen (12) entlang des oberen Last-Trums abzu- 
stutzen. 

6. Forderer nach Anspruch 1 . umfasserKi eine Einrich- 
tung (66) zum AbstQtzen des Riemens entlang dem 
unteren, lastfreien Trum. 

7. Forderer nach Anspruch 6, bei dem die Abstutzein- 
richtung auBerdem mindestens eine Rolle (48) auf- 
weist, die an dem Rahmen (38) gelagert ist. 

8. Forderer nach Anspruch 1, bei dem die Schiene 

(22) sich zwischen einem Paar aufrechter Abschnit- 
te (43) erstreckt, die eine Rinne (41) bilden. um die 
Rollen (24) zu f Qhren. 

9. Forderer nach Anspruch 6, umfassend eine Bahn 

(23) mit einer horizontal fluchtenden Schiene (22) 
zum Abstutzen der RoUen (24) entlang dem Ober- 
trum. 
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un chdssts (38) ; 

une bande transporteuse (12) ; 

un ensemble d'entrainement (14) comportant 

une chatne (11). des paires de galets (44. 46). 

la chaTne dtant montr^e centralement sur une 

surface tnfdrieure de la bande et dtant entraT- 

nde par un mcyen tfentratnement (14), carac- 

t^risd en ce que 

la chatne (11) comporte 6galement une plura- 
lity de rouleaux espac^ (24) mont^ pour ro- 
tatkxi autour d'un axe horizontal : 
une voie (23) comportant un rail (22) pour sup- 
porter les rouleaux (24) de la chaine (11 ) et la 
bande (1 2) le long d'un brin supdrieurde la ban- 
de (I2);et 

un moyen pour supporter les galets (44. 46) et 
la bande (12) le long d'un brin infdrieur de la 
bande (12). 

Transporteur selon la revendication 1 . dans lequel 
ledit moyen d'entialnement comprend egalement 
une paire de pignons d chaTne espacds (68) sup- 
portant la chaTne (11 ) et la bande (12) entre le brin 
sup^rieur et le brin inf^rieur ; et un moyen (60) pour 
supporter une partie exteme de la bande durant son 
ddplacement autour de chacun des pignons k chaT- 
ne (68) de la paire. 

Transporteur selon la revendication 1 , dans lequel 
la chaine (11) comprend une paire de barres Iat6- 
rales internes (26) relive d une paire de barres la- 
tdrales extemes (28). 

Transporteur selon la revendication 3, dans lequel 
rensemble d'entraTnement comprerui dgalement 
une console (40, 42) pour supporter chacune des 
paires de galets (44. 46). 

Transporteur selon la revendication 1, dans lequel 
le transporteur k barKie (10) comprend Egalement 
une plaque coulissante <56) relive fixement au 
chassis (38) pour supporter la bande (12) le long du 
brin sup^rieur porteur de charges. 

Transporteur selon la revendication 1, comprenant 
Egalement un moyen (66) pour supporter la bande 
le long du brin inf^rieur non porteur de charges. 

Transporteur selon la revendication 6, le moyen de 
support comprenant Egalement au moins un rou- 
leau (48) montd sur le chassis (38). 

Transporteur selon la revendication 1 , dans lequel 
le rail (22) s'dtend entre deux parties dressdes en 
une paire (43) formant une auga (41 ) pour guider 
les rouleaux (24). 



1 . Transporteur k bande comprenant : 



9. Transporteur selon la revendication 6, comprenant 
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^galement une voie (23) comportant un rail aligns 
horizontalement (22) pour supporter la plurality de 
rouleaux (24) le long du brin superieun 
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